Background: Regarding cancer awareness, social media effectively promotes health and supports self-management. Given the diverse study designs, methodologies, and approaches of social media interventions in oncology, it is difficult to determine the effects of social media on cancer prevention and management. Objective: We aim to systematically review intervention studies using social media for cancer care.
was a dearth of studies with rigorous study methodologies to test social media effects on various cancer-related clinical outcomes. Implications for Practice: Social media use in cancer care will facilitate improved communication and support among patients, caregivers, and clinicians and, ultimately, improved patient care.
Clinicians need to carefully harness social media to enhance patient care and clinical outcomes.
C
ancer is a major public health problem worldwide and is the second leading cause of death in the United States. 1 Despite great progress in cancer prevention and management, nearly 15.5 million Americans are cancer survivors, approximately 1.6 million new cancer cases are expected to be diagnosed, and 60 million Americans are expected to die of cancer in 2017 in the United States. 1 Clinicians and researchers are exploring the use of technology and other innovative methods to facilitate patient-centered interventions to improve cancer prevention and management. New strategies for delivering high-quality and high-value cancer prevention and management are suggested, and one of the proposed innovative technological approaches is social media. 2 Social media are defined, according to Kaplan and Haenlein, 3 as media using tools often seen as second generation or Web 2.0 software or Web site functionalities and, most importantly, as a platform for individuals to share perspectives, contents, insights, experiences, opinions, and other types of information. Various social media platforms include collaborative projects (eg, Wikipedia), blogs (eg, Blogger) or microblogs (eg, Twitter), content communities (eg, YouTube), and social network sites (eg, Facebook). 3 Social media are different from traditional Web-based interventions. The Web-based interventions such as online forums and bulletin boards focus on discussion and conversation, and anonymity is common with users participating passively. 4 In contrast, current contemporary (ie, broadly accessible) social media showcase more user-friendly designs and interfaces, easy to access, fast to communicate, and focus on individuals and active participations from the users. 4 In addition, virtual worlds and social networking are associated with each other; yet, in the social media, the user need not create an avatar and simulation environment to interact with others, and most interaction takes place asynchronously with a time delay. 5 There have been substantial growths in the uptake of social media by national healthcare organizations (eg, National Institutes of Health, Centers for Disease Control and Prevention [CDC] ) and professionals and their use to network, share knowledge, promote, and engage in research. 6 Social media enable connections and interactions between patients, caregivers, providers, and other stakeholders. Such a network can offer support, guidance, access to health information, education, and knowledge to people interested in learning more about preventing or managing cancer. 7 Social media in oncology can also be an avenue to address and engage the public in relation to cancer-related research such as crowdsourcing. 7 Because of its easiness of recruiting and engaging patients and low maintenance cost, social media interventions can be effective strategies to improve self-management and quality of life in patients with cancer and their caregivers. 6 Despite the growing use of social media, the understanding of the use of social media in oncology is lacking and limited to guiding users (eg, patients, caregivers, and clinicians) on how best to use this tool for their interests. 8 Recent reviews have addressed general information about health information technology in oncology.
2,8Y10 However, there is a lack of intervention studies specifically exploring social media use for cancer prevention and management. Slev et al 2 reviewed a Web-based application used in cancer but did not specifically focus on social media. Patel et al 8 reviewed social media use in chronic diseases including cancer. However, details of cancer-specific information such as types of cancer and cancer-related symptoms were not specifically addressed. McAlpine et al 9 and Koskan et al 10 reviewed online interventions for patients with cancer. However, none of the interventions used social media platforms, 9 or the current literature on interventions using social media in cancer was not fully included. 10 In addition, existing studies using descriptive or content analyses about social media contents are still too limited to provide reliable and useful information to improve cancer prevention and management.
2,8Y10 Most of the social media lack documentation for the evidence of their online content and are missing standardized development protocols that can safeguard content quality, which in turn generates ambiguity and uncertainty among users. 11 Given the lack of a significant body of intervention studies using social media and diverse study methodologies (eg, designs, aims, outcome measures), it is difficult to determine the effects of social media or which social media interventions are efficacious in cancer prevention and management. 7 The purpose of this systematic review is to comprehensively understand the characteristics of social media interventions in cancer prevention and management, to enhance the evidence base for fully harnessing the social media in oncology. Our objectives were (1) to provide an overview and synthesis of the extant literature on the interventions using social media tools for cancer prevention and management and (2) to identify gaps in current research and suggest further recommendations on the use of social media for improving cancer prevention and management. The research questions include the following: (1) ''What are the characteristics specific to social media used as interventions in cancer prevention and management?'' (2) ''What are the components of the social media interventions?'' and (3) ''What are the outcomes assessed and the effects of social media use on interventions in cancer prevention and management?'' n Methods
Search Strategies
We conducted a systematic literature review following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram 12 ( Figure) . We conducted systematic literature searches of 7 electronic databases: MEDLINE via PubMed, Web of Science, CINAHL, Cochrane Library (Review and CENTRAL), Scopus, EMBASE, and PsycINFO. We focused on contemporary social media for our review and searched for contemporary social media platforms based on the recent literature defining social media 3, 7, 8 and global social media Web traffic rankings. 13 Key words using MeSH terms and manual searches were ''cancer,'' ''prevention,'' ''management,'' and ''oncology,'' in combination with ''intervention,'' ''social media,'' ''Wikipedia or Wikis,'' ''Facebook,'' ''YouTube,'' ''blogs or microblogs,'' ''Twitter,'' ''Instagram,'' ''Pinterest,'' ''Google Plus,'' ''Rich Site Summary (RSS) feeds,'' ''Flickr,'' ''LinkedIn,'' ''Tumblr,'' ''Reddit,'' and ''MySpace.'' Other eligible studies were also identified by searching the cited references from obtained published studies.
Inclusion and Exclusion Criteria
Studies were included if they met the following criteria: (a) the study was published in recent 20 years from January 1997 (when the very first social media platform was launched) 14 to February 2017, (b) the research report involved the outcomes regarding the effect of social media use in cancer interventions using contemporary social media, (c) preliminary surveys using contemporary social media for future cancer interventions, (d) original or experimental, and (e) the research targeted patients with cancer, caregivers, healthcare professionals, or other stakeholders. We excluded studies if they met the following criteria: (a) review articles or editorials, case studies, and not original research articles; (b) not published in English; (c) duplicated; (d) did not report a social media outcome; (e) studies for chronic diseases broadly, not only focusing on cancer; (f) studies with a descriptive design and description of contents or thematic analysis; and (g) intervention studies of Web-based, online forums; bulletin boards; and virtual worlds without incorporating characteristics of social media.
Study Selection and Screening
Two authors (C.J.H. and Y.J.L.) independently assessed and screened study eligibility and were involved in study selection. All titles, abstracts, and full-text articles were reviewed independently by C.J.H. and Y.J.L. against the inclusion and exclusion criteria. Discrepancies were resolved by discussion. A summary of the selection process is presented in the Figure. In case of disagreement among the 2 authors, a third author (G.D.) was available for arbitration. 
Methodologic Quality Evaluation
Two authors (C.J.H. and Y.J.L.) independently evaluated the methodological quality of randomized and nonrandomized quantitative or mixed method studies using a Downs and Black 15 checklist (Table 1 ). This checklist is used to appraise risk of bias in original or primary source research articles, and this tool contains 27 items across 5 sections. 15 The internal consistency reliability scores were high overall on all 5 sections (Cronbach"s ! 9.69), and criterion validity was high (r=0.90). 15 Of the 5 sections including reporting, external validity, internal validity (study bias, confounding), and power, the power section was excluded in our review because of item ambiguity. 15 Reporting refers to the overall quality of the study (10 items; eg, Are the main findings of the study clearly described?). External validity refers to the ability to generalize the findings of the study (3 items; eg, Were the subjects asked to participate in the study representative of the entire population from which they were recruited?). Internal validity including study bias and confounding sections refers to how well a research is conducted, especially whether it avoids confounding. Study bias means the bias in the intervention and outcome measure(s) (7 items; eg, Was an attempt made to blind those measuring the main outcomes of the intervention?). Confounding section is used to determine cohort selection bias from sampling or group assignment (6 items; eg, Were the patients in different intervention groups or were the cases and controls recruited from the same population?). Each item is scored as 1 (''excellent quality'') or 0 (''poor quality''), except for 1 item in the reporting section, which is scored as 0, 1, or 2.
15 Therefore, 26 items of 4 sections were evaluated in this review with the score ranging from 0 (minimum) to 27 (maximum) points. The overall score of the Down and Black checklist in each selected study was calculated and presented in Table 1 . The . statistic was used to measure the level of agreement between the 2 authors. In the case of continued disagreement among the 2 authors, a third author (G.D.) was available for arbitration.
Data Extraction and Data Synthesis
Data were extracted into standardized forms (Microsoft Excel; Microsoft, Redmond, Washington) by the first author (C.J.H.) and were verified for accuracy and completeness by the other 2 authors (Y.J.L. and G.D.). Discrepancies were resolved through discussion and consensus among the 3 authors. For all studies, the following variables were extracted: characteristics of intervention studies (eg, study methods, target participants, primary aims, social media platforms), feasibility and usability of the interventions, components of the interventions (eg, cancer prevention education, social support), outcome measures and effects of social media interventions (eg, psychological symptoms), and results and authors" conclusions. We synthesized extracted data and presented findings as narrative descriptions and simple descriptive statistics in tables.
n Results
Selected Studies and Methodological Quality Assessment
Fifty-five studies met the criteria of the initial search, and the final number of studies included after a full review was 18. content analyses of open-ended questionnaires. Overall, the methodological qualities of the selected studies were high (17.0 T4.0; range, 13-23 of 27 [total] ). The lowest score was for a public cancer education intervention study via YouTube, 22 and the highest score was for a randomized controlled trial (RCT) using personal blogs for breast cancer. 33 The score of confounding was low (2.7T 0.7) compared with the scores of reporting, external validity, and study bias. A mean . statistic for interrater reliability across the 26 items was 0.97T0.04 (very good agreement) in applying the evaluation criteria.
Characteristics of the Intervention Studies Using Social Media Tools

STUDY DESIGNS
Most of the design approaches were quasi-experimental ones, as in 9 studies, 16Y20,22,24,26,30 followed by an experimental design for 6 RCTs 21,23,25,31Y33 ( Table 2 ). The 9 quasi-experimental studies were pilot, and they were non-RCTs without control groups. Most of the social media tools were the main component of interventions (n=11). Four studies used social media as part of a larger intervention. 16, 17, 21, 31 Three studies 27Y29 were preliminary surveys that used Facebook to recruit participants for future intervention studies in cancer prevention. Duration of the interventions varied from a 1-time YouTube video playing in a breast cancer prevention campaign 18 to 4years of comprehensive cancer prevention education. 17 Median intervention duration was 12months.
PARTICIPANTS
Most of the studies were conducted in western countries (14 in the United States, 1 in Italy, and 1 in Canada) and for white female participants (study n=13). The age of participants ranged from 20.9years in a study for all types of cancer 24 to 63.4years in a study for lung cancer, 29 except for 2 studies for young participants aged 18 or younger. 18, 28 The mean age was younger than 45years in 6 studies. 22, 24, 26, 27, 30, 32 Three studies did not report gender or age. 16, 17, 20 Most of the studies targeted healthy participants 17,18,20,22,24Y26,29 or patients with cancer.
19,21,27,30Y33 Two studies targeted both patients with cancer and their informal caregivers. 23, 28 One study targeted patients with cancer, family caregivers, clinicians, and researchers. 16 Most of the studies were conducted for all types of cancer 16, 17, 21, 22, 24, 32 or breast cancer specifically. 18, 19, 26, 31, 33 Two studies each were conducted for pediatric cancer 28, 30 and gynecological cancer, 20, 27 and only 1 study each was conducted for skin cancer, 25 colorectal cancer, 23 and lung cancer. 29 
SETTINGS AND INVESTIGATORS
Most studies recruited within community health centers or cancer centers. 17Y19, 21, 22, 25, 33 In other cases, the setting was not limited to a specific place. 16, 20, 26, 27, 29, 32 A few studies were conducted in a university setting 24 or large urban hospitals 23, 30 or limited within the United States. 28, 31 Four social media interventions were launched by national healthcare organizations (CDC, 20, 26 National Cancer Institute, 17 national nonprofit organization ''LIVESTRONG'' 16 ). The remaining 14 intervention studies were conducted by researchers at public or private cancer centers or universities.
PRIMARY AIMS OF THE SOCIAL MEDIA INTERVENTIONS
Providing overall cancer-related knowledge was the most common primary aim of the social media interventions 16Y26 ( Table 2) . The remaining intervention studies aimed to recruit individuals of a preliminary survey for future cancer intervention studies, 27Y29 to provide social support among participants 30, 31 and lifestyle modification, 32 and to educate participants to create and use their own blogs. 33 
SOCIAL MEDIA PLATFORMS APPLIED TO THE INTERVENTIONS
Facebook was the most frequently used platform applied as a single channel or multichannels in 11 interventions, 16,17,19,24Y30,32 followed by blogs (n=7), YouTube (n=6), and Twitter (n=5) ( Table 2 ). Six of the 18 intervention studies used more than 1 tool (eg, Twitter+Facebook+YouTube). 16, 17, 19, 22, 24, 30 For example, an intervention may use multichannels embedding links to YouTube videos within Facebook or Twitter. 24 ).
Feasibility and Usability of the Social Media Interventions
FEASIBILITY
Social media interventions were feasible in cancer prevention and management across the non-RCT studies. The assessed feasibility outcomes were engagement rate, 19, 25, 26 cost, 20, 28, 29 and participant recruitment for the research projects.
27Y29
The use of social media to assess engagement rate was feasible and showed higher engagement rate, calculated by the number of users who ''liked,'' ''clicked,'' ''commented,'' or ''shared'' divided by the number of users who received the posts via social media. 19, 25, 26 Instead of measuring engagement rate, a few studies assessed social media uses such as numbers of posts, total numbers, playing time, and views of posts. 16, 17, 20, 22, 24, 31, 33 To recruit participants for cancer intervention studies, announcements and brief descriptions of the research and preliminary surveys were posted on social media.
27Y29 Three survey studies 27Y29 developed Facebook pages and posted their research surveys on the Facebook pages. Akard et al 28 posted an invitation page and a survey link of a future Webbased intervention to recruit parents of children with cancer. Carter-Harris et al 29 posted a campaign and a survey link of lung cancer screening intervention to long-term smokers. Zaid et al 27 conducted a feasibility study of future intervention studies for patients with cervical cancer, and an epidemiologic
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A and quality-of-life survey was posted in Facebook daily newsfeed. Social media tools were cost-effective to conduct research surveys or recruit participants. Akard et al 28 recruited 67 participants with greater geographic diversity and improved generalizability of the participants with a cost-effective approach. The cost per competed survey was one-fortieth, and recruited participants were 10-fold more in the intervention group than controls. 29 33 measured the usability for both blog creators as target participants (mean, 2.9/5 at 1 month and 2.5/5 at 6months) and blogs visitors (mean, 3.9/5). Technical difficulties in using blogs were reported by 80% of all 46 participants. Participants lacked time to contribute to blogs because of other obligations and stressors, or breast cancerYrelated medical treatment, lack of comfort with computers or lack of computer access, and physical limitations caused the loss of interest in blogs. 33 Lepore et al 31 found that a Web site with blog functions was more useful (mean, 4.0/5) than a Web site without blog functions in the control group (mean, 3.7/5), but the difference was not statistically significant. Akard et al 28 assessed the technological capabilities of their project and found that the interventions using social media tools were preferred because of ease of use among the participants.
Components, Outcome Measures, and Effects of the Social Media Interventions
The summary of the components of the social media inteventions including outcomes measures were presented in Table 3 . The Table, Supplemental Digital Content 1, http://links.lww. com/CN/A12, presented details of the outcome measures, effects of the social media interventions, and results and conclusions across the studies.
CANCER PREVENTION EDUCATION
In most of the studies, the social media interventions were designed with educational materials for cancer prevention.
The main topics of cancer prevention were knowledge about risk factors of cancers 16Y20,24Y26,29,33 or lifestyle modification (diet and physical activity). 21, 25, 32 Other educational components included behavioral changes related to excessive smoking 18, 24, 29 and alcohol consumption. 24 As part of the cancer prevention education, general cancer screening information such as types and reasons of cancer screening was addressed in all 18 intervention studies. One study provided detailed instructions of bowel preparation for colorectal screening. 23 Three studies 19, 23, 24 showed a significant improvement of cancer-related basic knowledge and skills after the interventions of cancer prevention education. Lauckner and Whitten 24 conducted social media education using 4 different social media sites (Facebook, YouTube, Twitter, and blogs). Cancer-related knowledge improved in all participants, but YouTube was the most effective in delivering educational messages (higher recall and stronger attitude for reducing cancer risk) as an audiovisual form, compared with other text-based forms. Kang et al 23 showed improved bowel preparation and colorectal screening knowledge and skills in participants in the intervention group. One RCT study showed no statistically significant differences in change of knowledge about cancer and healthy lifestyles between the intervention and control groups. 21 Valle et al 32 conducted an RCT of physical activity intervention via Facebook and showed increased mild exercise and self-efficacy for physical activity in the intervention group (PG .05). Pagoto and Baker 25 reported an RCT methodological article to examine the changes in general healthy lifestyle behaviors at baseline and postintervention, between the intervention and control groups.
CANCER MANAGEMENT
Eight studies 17, 19, 21, 22, 27, 30, 31, 33 provided interventions for cancer management including topics related to cancer survivorship, quality of life, and psychological distress. Cancerrelated knowledge and management for cancer survivors (eg, chemotherapy regimen and adverse effects) were addressed in cancer education via social media in 6 studies. 17, 19, 21, 22, 27, 30 Zaid et al 27 and Gnagnarella et al 21 specifically addressed quality of life for cancer survivors. Six studies 19, 21, 27, 30, 31, 33 measured psychological symptoms to examine the effects of the social media interventions on psychological distress or to collect preliminary data of mental health status for future cancer management interventions.
With regard to cancer survivorship examined in 2 studies, 19, 30 breast cancer survivors reported increased knowledge about cancer survivorship (85.7% of the total participants) at postintervention. In a study for pediatric cancer survivors, 30 the positive or negative identity in cancer survivorship was surveyed with an open-ended questionnaire, and 60% of the total participants had a positive survivorship identity after the intervention. However, no pre-post withinsubject or control group comparisons were conducted in either of the studies. 19, 30 Two studies assessed quality-of-life scores using validated instruments. 21, 27 Zaid et al 27 evaluated quality-of-life scores and showed low quality-of-life scores in patients with cancer, but this result was not compared with the control group. In Gnagnarella et al, 21 quality-of-life scores improved in both the intervention and control groups but not to a statistically significant level. 21 Psychological distress was assessed in several studies using validated instrumentsVdepression, 30, 33 anxiety, 19, 27 and both depression and anxiety. 21, 31 Harris et al"s 33 RCT study found significant positive correlations between the use of negative content words and depressive symptoms in the intervention group. Similar to Harris et al, 33 Song et al 30 presented a positive relationship of depression with negative identity in cancer survivorship. Attai et al 19 showed decreased anxiety levels in 67% of the participants after the cancer prevention intervention using Twitter, blogs, and Facebook. Zaid et al 27 assessed anxiety levels with a Facebook preliminary survey, and the levels of anxiety were high in patients with gynecological tumors. No significant improvement in either depression or anxiety levels was observed in the intervention group, compared with the controls in Lepore et al 31 and Gnagnarella et al. 21 
SOCIAL SUPPORT
Most social media interventions were multicomponent with combinations of cancer information and social support. 19,21,22,26,27,30Y33 The social support functions in social media interventions were designed as communication tools, through discussion boards, chatting rooms, or posting personal stories via photographs and videos. In Theiss et al 26 and Song et al, 30 participants created their own videos or photographs based on their own real-life experiences regarding cancer-related topics, posted them to social media, and shared them among participants. These communication tools embedded in social media (eg, message boards, discussion threads, and support groups) provided for sharing opinions, experiences, and cancerrelated knowledge, as well as peer encouragement, among the participants. 19,21,22,26,27,30Y33 Lepore et al"s 31 RCT assessed social support behaviors using a Word Count text analysis method. The intervention group showed increased blog postings regarding social support topics (74.4% of the total postings) compared with the control group (61.9% of the total postings, P G .004). In an RCT of physical activity intervention via Facebook, 32 a self-monitoring Web site was embedded in the Facebook pages to increase interactions and social support among study administrators, cancer experts, and Facebook friends in the intervention group. The social support scores from Facebook friends positively mediated the Facebook intervention effects on moderate to vigorous physical activity (P=.0006). However, social support scores from Facebook friends increased in the control, but not in the intervention, group (P=.039). 32 
HEALTH DISPARITIES
Health disparities were addressed in 2 interventions. 16, 17 Alexander et al 17 targeted ethnic minority groups (ie, African Americans, Hispanics, Asian Americans, American Indians, Alaska Natives) and multicultural audiences. They developed ''Lifelines'' as series of cancer education and disseminated social media outreach to minority ethnic groups through both traditional approaches such as print and radio and social media (primarily Twitter) avenues. Justice-Gardiner et al 16 used Facebook and Twitter adding to the traditional print and radio cancer prevention campaigns. The intervention was developed addressing culturally relevant and linguistically appropriate cancer awareness to improve the reach and access to these social media campaigns for US Hispanics and Latinos. 16 Outcome measures specific to health disparities were not assessed across the studies.
USERS" COMMUNICATIONS WITH CANCER EXPERTS
The cancer experts provided feedback, advice, and consultation in response to participants" queries and communicated with them via discussion boards or text messages that were set up in the social media environment. 21, 23, 32 No relevant outcome measures such as satisfaction with experts" counseling were examined across the studies.
n Discussion
Our study is the first to conduct a comprehensive systematic review of the contemporary social media application in interventions for cancer prevention and management. Although the effects of social media on the intervention outcomes varied with mixed results in this review, overall, social media tools have the potential to benefit cancer prevention and management. This review provides support for social media as acceptable, feasible, and potentially efficacious tools across the cancer continuum. In light of the increased adoption of contemporary social media by individuals, the public, and healthcare organizations, 10 our findings may inform the design and development of cancer interventions in using various social media tools as the intervention platform for cancer prevention and management.
We found that 3 studies did not provide gender or age of the participants. 16, 17, 20 One of the benefits in using social media is recruiting more participants by allowing participants to remain anonymous and protecting their privacy and personal information. 7 However, the lack of demographics and other characteristics of participants precludes in-depth assessment of the social media intervention effects, which could differ by subgroups such as age and gender. 10 For example, participants older in age are less likely to use social media than younger participants, and adults 18 to 49 years old make up the largest users of contemporary social media. 34 Thus, the lack of participants" demographic information may limit the precise assessments of the social media effects on cancer prevention and management, and future studies should collect robust participant information. The quasi-experimental study design was common, and 6 of the 18 studies 21, 27, 28, 30, 32, 33 had a small sample size (nG 100) with insufficient statistical power. Half of the studies 19, 21, 23, 24, 26 ,30Y33 examined a statistical significance for their outcome variables, and the other half did not. Except for 6 studies, 21, 23, 25 ,31Y33 12 studies did not examine the effects of social media interventions using rigorous study methods (eg, RCT, large sample size, validated instruments, studies informed by a power analysis to generate statistically significant findings, comparison with a control group).
We found that the main components of social media interventions were cancer prevention education and social support. Some social media interventions provided reliable and evidence-based health educational information, developed by cancer experts, as well as national health departments such as CDC and National Cancer Institute. However, there is a lack of consultation with, or supervision and quality assessment by, cancer experts about the content shared on social media, except for 3 studies. 21, 23, 32 Inaccurate health information may lead to users sharing incorrect information and managing themselves with erroneous or incomplete instructions, which can result in unexpected outcomes (eg, failing to follow physician recommendations, severe adverse effects). 8 Therefore, a mechanism to audit the medical information posted and shared within social media applications may be needed in many cases to safeguard the quality and value of information exchange.
We found that the various cancer types and stages and target users (eg, patients, caregivers, clinicians, researchers, and healthy individuals or individuals at a high risk of cancer) were not fully examined across the studies. Because of the complexity of cancer prognosis, treatment, and survivorship, it is still unclear how social media tools are used for health information for individuals" unmet needs in different subgroups by cancer types and stages and target users. 10 Thus, various subgroups of participants should be further studied.
Although most of the studies were conducted with white populations, 2 studies 16, 17 addressed health disparities and how they can be reduced via social media interventions for minority populations, demonstrating that social media interventions targeting specific races/ethnic groups were effective in reducing health disparities. Certain populations such as US Hispanics showed growing use of the social media more than any other racial/ethnic groups. 16 Thus, social media may have the potential to reduce health disparities and to help the individuals easily access healthcare services via Internet-based approaches. However, people may also have limited digital literacy, which may contribute to disparities in health communication, in addition to the so-called digital divideVthe lack of access to infrastructure that can facilitate access to online resources. This can be challenging for the underserved population with cancer including minority populations, individuals with low socioeconomic status, and individuals living in rural, medically underserved areas. 21, 35 Furthermore, most of the social media interventions in 16 of the 18 studies were designed in English, which may further challenge access to populations with limited English proficiency.
There were limited outcomes measured pertaining to intervention components and clinical outcomes across the studies. Although symptom management is a major concern in patients with cancer and their caregivers, 36 only 6 of the 18 studies assessed psychological symptoms. 19, 21, 27, 30, 31, 33 None of the studies assessed the effect of social media on other major symptoms of cancer such as pain, fatigue, and sleep deprivation. 36 The diet and exercise lifestyle behaviors were addressed in 3 studies, but these studies did not measure the changes in dietary habits (eg, amount of healthy eating of proteins, vegetables) or body weight changes after the interventions. 21, 25, 32 The cancer-specific topics (eg, cancer symptom management, adverse effects of chemotherapy) and longitudinal patient outcomes in the final stages of cancer such as palliative care and end-of-life issues were not addressed in many studies. Interventions connecting patients and health professionals were also less frequent compared with interventions connecting patients with each other. The cognitive behavioral therapy was effective in cancer prevention and management 37 but was not applied using social media platforms. Finally, only 2 studies designed theory-based interventions informed by the social cognitive theory. 25, 32 No effects of social media were found in 2 studies. 21, 32 Gnagnarella et al 21 provided an intervention using blogs for patients with cancer, but nonsignificant effects were observed. In this study, progressive cancer disease influenced the nonsignificant findings because of the lower interest in study participation, lower social media access, and lower social functioning to participate in the intervention than the general population. In addition, higher dropout rates resulted in the small sample size. 21 In Valle et al, 32 the control group showed a significant improvement of social support from Facebook friends and self-efficacy, but not in the intervention group. A self-monitoring function in Facebook was provided in the intervention group, and participants had interactions with study administrators and cancer experts. However, the control group was found to have more appropriate social support and self-efficacy from both offline and online family and friends, compared with the intervention group who had more interactions with study administrators and cancer experts online. Although there are no previous studies showing comparable results, these results point to consider the health conditions of patients with cancer and offline, in-person social interactions for social media.
A limitation of this review is that it included only studies published in the English language, potentially excluding other work. The selected studies in this review were subject to publication bias favoring literature to demonstrate benefits of social media use because nonsignificant or negative outcomes may not have been published in journals through the literature search process. Most of the participants included in this review were white women and healthy participants or patients with cancer in western countries. This limited the ability to generalize the findings for the application of social media interventions to the broad scope of target users from different cultural backgrounds. In addition, the selected studies did not always clearly define the social media applied to the cancer intervention, and thus, some valid studies may have not been included for this review. Finally, the interventions were heterogeneous, and the use of validated instruments was lacking across the studies. Thus, it was difficult to conduct meta-analyses and to have convergences of social media effects. In addition, most of the outcome measures were qualitative interviews or self-reported data. Clinically meaningful, quantitative outcome measures were lacking. Therefore, the effects of social media interventions on cancer prevention and management were not clear without clinical validation across the studies.
Implications for Nursing
This review provides opportunities for nurses to address gaps in nursing education, practice, and research in applying social media for cancer prevention and management. Today"s nurses can maximize the benefits of social media by educating themselves to integrate nursing science, practice, social media, and technology to prevent and manage cancer, as coordinators and advocates of patient care. Nursing professionals are well positioned to use social media to improve the quality of cancer prevention and management. For example, nurses can use social media as communication tools to provide counseling and social and emotional support, impart cancer-related knowledge and skills, and monitor cancer-related symptoms for patients with cancer and family caregivers. In particular, nurses can deliver cancer interventions by social media tools for those who are underserved, living in rural areas, or with limited access to healthcare services. Furthermore, nursing researchers are involved in developing nurse-led, patientcentered social media interventions or in recruiting participants using social media for cancer research. Ultimately, the use of social media by nursing professionals may encourage self-management for cancer prevention and management and improve quality of life in patients with cancer and their caregivers. This effort will contribute to effective patientcentered nursing care in oncology.
n Conclusions
Our systematic review highlights the potential benefits of applying contemporary social media to the individualized, patient-centered interventions for cancer prevention and management. The evidence of the impact of social media on cancerrelated clinical outcomes is very limited from RCTs and longitudinal studies. Further research should consider quantitative clinical outcome measures with rigorous study methodologies and validated instruments to strengthen evidence for their efficacy/effectiveness and safety of social media as a tool for providing reliable online information. Second, various types of intervention modalities (eg, cognitive behavioral therapy), various health outcomes of interest, and various subgroups (eg, by target users, by ethnicity/race, by cancer types and stages) are suggested for future social media intervention studies. Third, consideration of the variation in social media according to usercentered, culturally tailored parameters will be valuable in tailoring intervention to prevent and manage cancer. Finally, a theoretical framework should inform the design of the social media interventions in oncology. Harnessing social media tools and technology has the potential to deliver effective interventions and achieve positive outcomes in oncology.
